~ ------ 
Work Order ID 81022 


Tuesday, March 06,2012 
4:03:51 PM 


Item In: 
D6015-125 


Revision ID: 
Item Name: 
Crosstube Material 


Accept 
*R10??* 


*NQnnnA.n1 nn* 


Page 1 


Setup 
Start *N~ 1* 


Stop *N~?* 


Start Date: 
3/6/2012 


Required Date: 3/30/2012 


Reference: 


Start Qty: 
60.00 
Req'd Qty: 60.00 
*RO* 
*RO* 


Cust Item ID: 
Customer: 


Approvals: 
Process Plan: 


QC: 
~~ 
_ 
Date: 
~ 
_ 


Tooling: 


SPC (YIN): 


Date: ~---~ 


Date:~ 
_ 


Run 
Start 


Stop *NR1* 
*NR?* 


PURCHASING 


Memo 
0.00 


IssueP/O 
~ 
A) Extrude'and 
manufa~ure 
as per Dwg D6015 
B) Material: 
AISI4130 
(AMS 6371) seamless steel tube 
C) Material certification 


Sequence IDI 
Work Center lD 


I Draw Nbr ~ 
J D6015 


100 
*1()()* 


Purchasing 


Purchasing 


Operation 
Description 


Revision Nbr 


RevB 


Set Upl 
Run Hours 


0.00 


ToollD 
Tool # 
Plan 
Code 
Accept 
Qty 
Reject 
Qty 
Reject 
Number 
Insp. 
Stamp 


110 
*11 ()* 
Packaging 


Packaging 


120 
*1 ?()* 
QC 


Quality Control 


Receive & Inspect for Damage & Mat'l Certs 
0.00 


Memo 
0.00 


Ensure material certification 
is attached 


QC6-lnspect 
dimensions 
to drawing 
0.00 
~~\ 


Memo 
0.00 
16 
\ 


Ensure Material certification 
comply to Dwg D60 15 ~ 
,'1. 0'\\\~A 


Dart Aerospace 
Ltd 
. ., 
. 


W/O: 
WORK ORDER CHANGES 
a 
Approval 
• 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mar 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


. 


\. 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Work Order ID 
81022 
Tuesday, March 06,2012 4:03:52 PM 


Item In: 
D6015-125 


RevisionlD: 


Item Name: 
Crosstube Material 


Accept 
*R10??* 


*Nqnnn4n1 nn* 


Page 2 


Setup 
Start *N~ 1* 


Stop *N~?* 


Start Date: 
3/6/2012 


Required Date: 3/30/2012 


Reference: 


Start Qty: 
60.00 


Req'd Qty: 60.00 
*RO* 
*RO* 


Cust Item ID: 


Customer: 


Approvals: 


Sequence ID/ 
Work Center ID 


130 
*1 ~n* 
HandFinish 


Hand Finishing 


Process Plan: 


QC: 
_ 


\\ 
Chemical 
COnyerSl 


,~ 
Memo 


Date: 


Date: 
_ 


Tooling: 


SPC (Y/N): 


Set up/ 
Run Hours 


0.00 


0.00 


Run 
Start *NR1* 
Date: 
Stop 
*NR?* 
Date: 


ToollD 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


tj)rz-cr-/2 


140 
*1 Lln* 
Packaging 


Packaging 


IdrnlHy$ P''' dw, & Siook 
LOO'ti""~O 


Memo 
0.00 


150 
*1l:\n* 
QC 


Quality Control 


QC21- Final Inspection 
- Work Order Release 


Memo 


0.00 


0.00 


Dart Aerospace 
Ltd 
.,. 
. 


W/O: 
WORK ORDER CHANGES 
" 
Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mgr 
QC Inspector 


Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


L::\fFORMS\QUalitY 
Assurance\approved QA\NCRWO RevE 


Work 
Order 
10: 
81022 


Parent 
Item Name: 
Crosstube 
Material 


--~., 
" Picklist Print 


Tuesday, March 06,2012 4:03:57 PM 


Parent 
Item: 
06015-125 
*R10??* 
*nR01 !)-1 ?!)* 
Start 
Date: 3/6/2012 


Start 
Qty: 60.00 


Page 1 


~ 


Required 
Date: 3/30/2012 


Required 
Qty: 60.00 


Comments: 
IPP Rev:A 
11.02.18 
new issue 00 
verf:EC 


Component 
Item 10/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 


D6015-125P 
Purchased 
*nR01 !)-1 ?!)P* 
Crosstube Material 


Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item 
Location 
Location 
Seq 10 
Measure 
Hand 
Qty 
Issued 
Issued 


No 
110 
Each 
0.0000 
60 4N-#-@ 
** 


Dart Aerospace 
Ltd 
'"' 
W/O: 
WORK ORDER CHANGES 
~, 
Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mar 
QC Inspector 


Resolution: 
_ 


Part No: 
PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


- 


. 


. , 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


8 
7 
6 
5 
4 
3 
2 


SPECIFICATION 
CONTROL 
DRAWING 


D 
D 


c 


B 
NOTES 


1) D6015-XXX CROSSTUBE 
I 
LENGTH 


WHERE XXX IS LENGTH IN INCHES 
EG. 125" LONG TUBE: D6015-125 


132.400 .£ 


0.200 
WALL 


DfLEASE 
. 
NlI 
2011 -61- 1;P 


c 


B 


A 


CP 
10.11.23 


CP 
06.06.30 


CP 
06.04.18 


DESCRIPTION 
BY 
DATE 
DART AEROSPACE 
LTD 
HAWKESBURY,ONTAR~,CANADA 


DRAWING NO. 
REV. C 
06015 
SHEET1OF1 


TITLE 
SCALE 
CROSSTUBE MATERIAL 
NTS 


coPYRIGHT 
«> 2006 BY DART AEROSPACE LTD 
ntlSll()Cl,IUEOll'l$_u,[»lDCON"lIOITIo'IL£NO"'lJl'l'{ElllNntED'JIR£SS~TM.f,trrlS 
HQTTOeEusml'Oll 
••••••. 
~~:OYc::::=~tmlVl_llN'Iotl'>IOlIf 


2.400 WAS 2.500 (C~1), ODxlD WAS CDxWALL (AB-1) 


REMOVE "NORMALIZED" 


NEW ISSUE 


C 


B 


A 


REV. 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
10.11.23 


2) MATERIAL: AISI4130 (AMS 6371) SEAMLESS STEEL TUBE 
2.400 OD x 2.000 ID 
ANNEALED 
3) TOLERANCES ARE PER ASTM A519 AS FOLLOWS: 
O.D.: i{).OO7/.0.000 
' • 
I.D.: i{).000/-o.OO7 
LENGTH:. XXX i{).1881-o.000 
STRAIGHTNESS: 0.010" DEVIATION /12" LENGTH 
. 
4) EXTREMtCARE 
MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE 
OUTSIDE SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS 
SCRATCHES, NICKS, OR DENTS. DEFECTS UP TO 0.005" MAY BE BLENDED OUT 
LONGITUDINALLY. CIRCUMFERENTIAL GRIND MARKS ARE UNACCEPTABLE. 


.£ 
A 


8 
6 
5 
4 
3 
2 


Dart Aerospace 
Ltd 
r' 
W/O: 
WORK ORDER CHANGES 
.! 


Approval 
. 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mgr 
QC Inspector 


.. 


Part No: 
PAR #: ~ 
__ 


Resolution: 
_ 


Fault Category: 
NCR: Yes No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


L 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC " 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assuranca\approved 
QA\NCRWO 
RavE 


~ 
~~ 
1177 Dart Aerospace Ltd. 
,..~ 
•••• 
1270 Aberdeen Street 


=? r 0 spa 
c e 
Hawkesbury, 
ON K6A 1K7 
Tel: 613 6329577 
Fax: 613 632 1053 


PURCHASE ORDER 


Purchase Order ID P0163()O 


Purchase 
Order 
Date ,3/07/12 
\ 
PO Print 
Daie 
6120/.12 
\ 
' 


• 
Page Number 
I of 
I 


lcr From: 
VU-FACOOI 


ACTORY STEEL 
+020 OAKLAND 
AYE. 
)ETROIT" 
MI 48203 
is 


)ntactName 


~ndor Phone 


endor 
Fax 


endor 
Account 
Nbr 


313 883 6300 


313 8834883 


Buyer 


Requisition 
Nbr 


Tax Resale 
Nbr 


Terms 


Currency 


FOB 


Brigitte Golden 


10127-2607 


Net 30 


USD 


Destination-Collect 


To: 
DART AEROSPACE 
LTD 
1270 ABERDEEN 
HAWKESBURY, 
ON K6A 1K7 
CANADA 


.--_ 
..--- - ------------_._---_._- 
$12,57200 


Extended 
Price 


$179,6000 


Unit Price 


70.00 
Yours ppd 


Each 
7/31/12 


Yes 


Req Date/ 
Req Qty/ 
Ship Method 
Taxable 
Unit of Measure 


.--- --- 
.__._----_._--------------------- 


Description/ 
Mfg ID 


Crosstube 
Material 
D6015-125P 


nc :'<'br 
Reference 


Revision 
IO 


Vendor 
Part 
Number 


Special 
Inst: 
As per DWG: D6015 
Rev: B 


B81022 
AISI 4130 (AMS 6371) seamless steel tube 


WOOD SHIPPING 
CRATE 
7/31/12 


Yes 


1.00 
Yours ppd 


Each 


$500,0000 
$500.00 


PO Total: 
$13,072.00 


No substitution or deviation without 
;;:~ 
consent. 
Certificate of Conform~ 
~aterial 
Certification 
required eJ 
NO 


Change 
Nbr: 
3 
Change 
Date: 
6/20/12 


.. 
, 
.. PACKING 
LIST 


ACTORY 
STEEL & METAL SUPPLY 
14020 OAKLAND AVENUE 
DETROIT. 
MI 
48203 


(313)883-6300 
PHONE 


DART 
1270 ABERDEEN STREET 
HAWKESBURY. 
ON 
K6A 1K7 


No. 32842 
PG 
1 OF 1 


2 
1 


PRICE INCLUDES BOXING 


4130N CD SMLSS RD TUBE 2.400" 00 X .200W 


Our Tag # Mill Ref # 
78304 
054455 


WOOD SHIPPING CRATE 


Pc 
7 
Total Ft 
729.167 


125" 
3.427.084 


MTRS (CIRCLE) 
FAX 
SHIPMENT 
INVOICE 
ALL 


l!!!!!!!!!!!!!! 
== 
l!!!!!!!!!!!!!! 
'""""""'" 
~ 
'""""""'"= 
'""""""'"-= <""::>+"'ir."o'r. 'AL' 
· '\;rr~'; 
====",;;;,,',,,,:;;;::.. 
",,)1111',,: 
==== 
3 427 LB 
== .'",'Rtt~rt;;,TVEnBY,,-' 
~,;- 
J,;_,v~,J.;. 
,_,.,_, 
.:_h 


DATE: 
_ 
INITIAL: 


Copyright 
2006 
Bayern Software 
Phoenix. Arizona 
(623)298-5228 
www.bayernsoftware.com 


PAGE 
1 


SHIPMEJ'T1,•• 
001 
SOUTH 
LYON, 
MICHIGAN 
48178 


II=.~I Hl::~Ut{ I 


04/Q4/12 
OS4~5S 
1838 


?906 
MICHIGAN 
SEAMLESS 
TUBE 


ORD.~R NUMBER' 
CUSTOMER 
ORDER NUMBER 
DATE 
r~MST 
\llJI SEAMlESS 
'U ••• 
mE 


FACTORY 
STEEL 
& METAL 
SUPPLY 
14020 
OAKLAND 
FACTORY 
STEEL 
& METAL 
SUPPLY 
14020 
OAKLAND 
AVENUE 


DETROIT 
MI 
USA 
48'203 


S 
HIp 


To 
DETROIT 
MI 
48203 


SN 
TR 
~NV 


JUTING 
OPEN 
TOP/FULLY 
TARPED/FOB 
SOUTH 
LYON 
MI 
PPD 
TRUCK 


PRQMlSE 
06/15/12 


REQUESTED 
06/15/12 


ANNEAL 
PER 
SPEC 


PRODUCT 
COLD 
DRAWN 
16 
\~:r;~ 
,\.< 
~~tINH~r~COMPLIANT.MRK/CERT 
A519-96,MILT-6736BN 
NOTE-2,AMS-6360L 
AMS-6371 I,AMS-T-6736AN,4130H.CERT 
TO AMS-2301J.DECARB 
LEVELS 
TO 
A~S-6371.PROD 
FROM 
1-HT.80M 
PSI 
MIN 
YLD,AIM 
90.KERF 
+0.188"/-0. 
QTY 
VAR 
+10%/-0.STR 
& SURFACE 
CRITICAL.NO 
MARKS. CIRCUMFERENTIAL 
GRIND 
MARKS 
UNACCEPTABLE.MK 
W/GRADE&ALL 
SPECS.MAT'L 
TO BE BOXED. 


SEAMLESS 


ITEM 
QUANTITY 
0.0. 
1.0. 
WAll 
LENGTH 
WT/FT 
WEIGHT 


2.400 
2.000 
4.699 
09:17;28 
.0070 
+.0000 
06/19/12 
.0000 
- .0070 


ITM 
BALE 
--BALE-- 
ITM 
PART 
NUM 
NUM 
PCS 
FTG 
LENGTH 
STATUS 
NUMBER 
1 
1 1 
66 
687 
CUT 
10 I 
5.000" 
COM 
1 
2 1 
4 
42 
CUT 
10' 5.000" 
COM 


HEAT NO. 
C 
Mn 
P 
S 
Si 
Ni 
C, 
Mo 
Cu 
At 
REMARKS 


002M57070 
.300 
.550 
.011 
.017 
.220 
.100 
1.030 
.160 
.250 
.019 
EF GERDAU 


HEAT NO. 
ULT. STR. PSI 
YIELD, PSI 
""ELONG 
2" 
HARDNESS 
HYDRO TEST PSI 
ULTRA SONIC % 
EDDY CURRENT 
EXPANSION 


002M57070 
98,982 
91,350 
21.9 
HBW 
212-217 
OK 


BEND 
FLAnEN 
FLARE 
REV.FLAnEN 
FLANGE 


FREQ 
0.00 
SEV 
0.00 
MACROS 
51 R1 C1 
J1 
J2 
33 
J4 J5 J6 
J7 
J8 
J9 Jl0 
Sl 
49 
48 
43 
39 33 
33 
33 32 
32 
MELTED 
& MANUFACTURED 
IN USA 
We hereby certify that the reported 
data are 
correct according to Michigan 
Seamless Tube 
tests and those of its suppliers. 
8.2P8F9 
R•• 


EXTRUSION INSPECTION SHEET 


SIDEA 
SIDE B 
ULTRA SONIC MEASURMENTS 


TUBE 
TOTAL 
DIA 
DIA 
INSIDE 
wall thickness 
Strightness 
Rockwell 
LOCAT10N~ 
# 
LENGTH 
two readings 
two readings 
DIA 
measured 
w/vern 
at 12" 
Reading 
on tube 


DWG 
125.00" 
2.400" 
2.00" 
0.200" 
0.010" 
N/A 
Middle 


1 
125.00" 
2.401"/2.402" 
2.404"/2.402" 
1.993" 
0.217"/0.199" 
0.013"/0.001" 
N/A 
Middle 
0.204" 
0.207" 
0.205" 
0.202" 


2 
125.00" 
2.406"/2.401" 
2.404"/2.403" 
1.992" 
0.213"/0.199" 
0.006"/0.002" 
N/A 
Middle 
0.207" 
0.195" 
0.204" 
0.213" 


3 
125.00" 
2.404"/2.405" 
2.403"/2.406" 
1.995" 
0.204"/0.199" 
0.004"/0.004" 
N/A 
Middle 
0.202" 
0.202" 
0.205" 
0.205" 


4 
125.00" 
2.404"/2.403" 
2.403"/2.401" 
1.996" 
0.208"/0.204" 
0.003"/0.006" 
N/A 
Middle 
0.210" 
0.203" 
0.199" 
0.204" 


5 
125.00" 
2.406"/2.403" 
2.404"/2.405" 
1.993" 
0.203"/0.207" 
0.011"/0.001" 
N/A 
Middle 
0.201" 
0.210" 
0.205" 
0.199" 


6 
125.00" 
2.401"/2.403" 
2.407"/2.403" 
1.993" 
0.217"/0.188" 
0.014"/0.005" 
N/A 
Middle 
0.206" 
0.210" 
0.203" 
0.197" 


7 
125.00" 
2.404"/2.402" 
2.404"/2.405" 
1.992" 
0.213"/0.193" 
0.014"/0.006" 
N/A 
Middle 
0.207" 
0.204" 
0.205" 
0.208" 


8 
125.00" 
2.407"/2.409" 
2.406"/2.407" 
1.992" 
0.207"/0.212" 
0.027"/0.005" 
N/A 
Middle 
0.205" 
0.207" 
0.213" 
0.213" 


9 
125.00" 
2.404"/2.406" 
2.405"/2.404" 
1.997" 
0.201"/0.205" 
0.018"/0.005" 
N/A 
Middle 
0.210" 
0.204" 
0.202" 
0.208" 


10 
125.00" 
2.403"/2.405" 
2.406"/2.408" 
1.995" 
0.205"/0.210" 
0.005"/0.004" 
N/A 
Middle 
0.206" 
0.210" 
0.205" 
0.201" 


11 
125.00" 
2.404"/2.406" 
2.403"/2.404" 
1.993" 
0.202"/0.209" 
0.003"/0.003" 
N/A 
Middle 
0.201" 
0.212" 
0.204" 
0.204" 


12 
125.00" 
2.402"/2.406" 
2.402"/2.406" 
1.993" 
0.196"/0.213" 
0.007"/0.009" 
N/A 
Middle 
0.213" 
0.204" 
0.201" 
0.210" 


13 
125.00" 
2.403"/2.404" 
2.409"/2.404" 
1.995" 
0.203"/0.204" 
0.001"/0.001" 
N/A 
Middle 
0.210" 
0.204" 
0.202" 
0.207" 


14 
125.00" 
2.405"/2.404" 
2.403"/2.401" 
1.992" 
0.203"/0.214" 
0.003"/0.007" 
N/A 
Middle 
0.199" 
0.208" 
0.214" 
0.202" 


15 
125.00" 
2.404"/2.406" 
2.405"/2.404" 
1.994" 
0.199"/0.213" 
0.008"/0.006" 
N/A 
Middle 
0.206" 
0.217" 
0.204" 
0.195" 


PART # 06015-125 
p/O# 
16359 
BATCH# 81022 
Notes: 
I ~ .- 


